Finding a measure that distinguishes well between the severity levels of less serious injuries such as those found in occupational settings has been problematic. In this study of 255 construction workers who sustained nonfatal falls at work, two measures of injury severity were used -the Injury Severity Score (ISS) and the disability index of the Stanford Health Assessment Questionnaire (HAQ), a functional limitation measure. The HAQ scores were more normally distributed than the ISS and provided useful information about the degree to which workers were disabled from falls during their first week of recovery. The mean HAQ score was 1.46 (SO = 0.75) on a scale of 0 to 3, with higher numbers representing more limited functioning. With regard to individual tasks, participants reported having the most dUnculty performing heavy chores (mean =1.89;SO = 1.02), dressing themselves (mean = 1.54; SO = 1.05), and bending to pick up clothing from the floor (mean =1.40; SO = 1.02). The HAQ scores
S everal types of measurements can be used in injury research, including those that measure the severity of injuries or their long term effects. The Abbreviated Injury Scale (AIS) (Committee on Medical Aspects of Automotive Safety, 1971 ) and its related measure, the Injury Severity Score (ISS), are anatomically based and are widely accepted as the foundation for injury severity scaling systems (Association for the Advancement of Automotive Medicine (AAAM), 1990 (AAAM), , 1994 Baker, 1974 Baker, , 1976 . Examples of instruments that measure long term effects of acute injuries are "The Injury Impairment Scale" (AAAM, 1994) , the "Late Effect of Accidental Injury Questionnaire" (Malt, 1989) , and the "Functional Capacity Index" (MacKenzie, 1996) . In occupational settings, the AIS and ISS have been used only occasionally (Mitchell, 1993; Wong, 1994) . More often, other proxy measures are used to estimate injury severity. Lost time from work has been used, as well as broad measures categorizing falls as minor (i.e., requiring first aid), medical (i.e., requiring medical treatment), and lost time (i.e., disabled for ?!;72 hours) (Mueller, 1987) .
The AIS and its related measure, the ISS, were developed to provide researchers and clinicians a numerical method for ranking and comparing injuries, based on anatomical damage in various body regions (AAAM, 1990; Baker, 1974) . Many studies evaluating the ISS have been conducted, most of which demonstrate its superiority as a severity index (Goldberg, 1984; MacKenzie, 1984 MacKenzie, , 1985 Osler, 1993) . However, because this system is essentially a threat to life assessment, it does not have the capability to distinguish between the severity levels of less life threatening events such as those found in occupational settings (Veazie, 1994) .
For example, a tendon laceration of the hand and a spinal sprain or strain are given an AIS score of"1," which indicates the injury is minor (i.e., not a severe threat to life). However, both of these injuries receive the same score as a simple contusion or an abrasion. An abrasion or contusion is not likely to be a disabling work injury, while a tendon laceration of the hand or a low back sprain might cause either short term or long term disability, especially for those who perform exacting or heavy physical work.
Using lost workdays as a proxy for injury severity also can be problematic, as this most probably measures the cost of an injury more precisely than injury severity itself. Lost work days also may not be the most appropriate measure, as they are also a function of job demands and work policies (Veazie, 1994) . For example, a knee injury in an office worker may cause the worker to lose some time from work, but the same injury could cause a prolonged absence in a construction worker, if the worker was unable to climb a ladder or move heavy equipment. Furthermore, a company with a modified duty policy may demonstrate markedly reduced lost time injuries as workers are able to return temporarily to positions requiring less physical expenditure.
In this study, a different approach to quantifying the severity of occupational injuries was explored. As a proxy measure of injury severity, the disability section of the Stanford Health Assessment Questionnaire (HAQ), which measures functional limitations in activities of daily living, was administered to 255 construction workers who had sustained fall related injuries (Fries, 1980; Spitz, 1987) . AIS and ISS scores were also calculated following a review of medical records. An overview of the study as well as a discussion of the determinants of injury severity have been described elsewhere (Gillen, 1997) . In this article, only the utility of using the HAQ a" a proxy for injury severity measurement, as well as its relationship to lost time from work, are discussed. A detailed article about the use of the AIS/ISS for evaluating occupational injuries is in preparation.
METHODS Overview
In this study, 255 construction workers were recruited through Doctor's First Reports (DFR) sent to the California Department of Industrial Relations, Division of Labor Statistics and Research over a 5 month time period. A manual review of DFRs was completed to obtain recruitment data and participants were interviewed by telephone about their injuries and limitations. Medical records were reviewed to calculate the ISS. In addition, the relationship between job disability, as measured by number of lost work days, and both the ISS and the HAQ was assessed. The study was conducted under a protocol approved by the University of California, San Francisco, Committee on Human Research and the California Department of Health Services.
A total of 630 subjects met the inclusion criteria and of these, 259 participated in the study. One hundred seven-ty-one subjects declined to participate and 184 were not available by phone or mail. Sixteen subjects were excluded from participation following initial contact because they did not meet the inclusion criteria. Four participants withdrew from the study after completing all or part of the interview, leaving the overall participation rate at 60% among those who could be contacted. A complete description of sampling and response rate information can be found in Gillen (1997) .
Review of the HAQ
The HAQ was developed to address five dimensions of patient outcomes: death, disability, discomfort, drug side effects, and cost. Although the HAQ was developed for use in all illnesses, it has been used primarily in rheumatic diseases. Since its inception in 1980 (Fries, 1980) , the HAQ has been administered over 125,000 times in various national and international settings. Nearly 200 articles have been published describing its use in various rheumatic diseases, but additionally in HIV disease and normal aging (Ramey, 1992 (Ramey, , 1995 .
The disability section of the HAQ was the first part of the instrument developed. It measures functional limitations in activities of daily living over the past week through a series of 20 questions grouped into eight categories. Examples of activities include dressing, arising, eating, walking, hygiene, reach, grip, and activities. For each question, the level of difficulty in performing the tasks is scored from 0 to 3 (0 =no difficulty; I = with some difficulty; 2 = with much difficulty; 3 =unable to do). If a person requires help from another person or needs an assistive device to complete an activity, that activity is automatically given a score of 2. However, an alternative scoring method does not incorporate this rule (D. Ramey, personal communication, 1996) .
Categories are averaged to compute the disability index, which is widely considered to be on a continuous scale ranging from 0 to 3 (Ramey, 1995) . However, at least one set if researchers contends that the HAQ is actually an ordinal measure when tested using the Rasch model, a statistical technique that formalizes measurement characteristics. When this model was applied to HAQ scores to test its properties, the authors evaluated both the overall physical capability of the subjects as well as their ability to perform individual tasks. Because their results found evidence of ceiling and floor effects, they suggested that non-parametric statistical techniques may be more appropriate when analyzing HAQ scores (Tennant, 1996) .
The disability index was developed from 62 potential questions and was administered in over 20 locations to more than 7,000 patients during the development stage. It can be administered in approximately 5 minutes and manually scored in < 1 minute (Brown, 1984; Fries, 1980 Fries, , 1982 Ramey, 1992 Ramey, , 1995 . The HAQ disability index has been shown to be reliable and valid in a number of different contexts (Ferraz, 1990; Fries, 1980; Goeppinger, 1988; Kirwan, 1986; Liang, 1990; Sullivan, 1987) . However, Tennant (1996) questioned whether the HAQ has construct validity for types of arthritis other than rheumatoid arthritis; for example, the "grip" item does not appear to belong to the same construct as the other items for those with osteoarthritis.
Test-retest correlations have ranged from 0.87 to 0.96 (Ferraz, 1990; Fries, 1980; Goeppinger, 1988) . Reliability scores of 0.85 to 0.94 have been obtained between two methods of administration -interview and self administration (Fries, 1980; Kirwan, 1986) . Correlations between administration and patient performance have ranged from 0.71 to 0.88, demonstrating criterion validity (Ekdahl, 1988; Fries, 1980; Sullivan, 1987) . The correlation between the HAQ and the Arthritis Impact Measurement Scale (AIMS), developed at another institution, was found to be 0.91, and provided convergent validation for the existence of discrete components of health status (Brown, 1984) .
The mean scores in populations with rheumatic diseases, participating in multicenter research studies, have been reported as:
• Rheumatoid arthritis (mean =1.34; SD =.02);
• Osteoarthritis (mean = .62; SD = .03); • Systemic lupus erythematosus (mean = .55; SD = .07); and • Systemic sclerosis (mean = .92; SD = .05).
In clients with rheumatoid arthritis, disability appears to increase by approximately 0.1 units for several years, then rises more slowly. In arthritic populations, the HAQ appears to be sensitive to small changes in function, making it a valuable tool for sequential administration. It has been used successfully in longitudinal studies when completion was required at 6 month intervals (Fries, 1980; Spitz, 1987) . However, to the author's knowledge, the HAQ has not been used to measure functional limitations following acute injuries, though it has been shown to correlate with household work performance, occupation, work task performance, and work disability (Allaire, 1991; Cathey, 1988; Eberhardt, 1993; Ramey, 1995) .
Questionnaire
Information was collected from participants through structured telephone interviews, from medical chart review and through manual review of hard copies of DFRs. As part of the interview, the 18 item version of the disability section of the HAQ was administered. A functional limitation score was assigned to each participant based on instructions supplied with the instrument (HAQ Pack, 1996) . All questions were administered to participants except for two that referred to the use of specialized adaptive equipment which participants with acute injuries were unlikely to have used (built up utensil and built up chair).
Data Analysis
Data were analyzed using a standardized statistical package, SPSS Inc. Software (SPSS, Inc., 1993) . Correlational measures were used to describe relationships between HAQ scores and ISS and lost time from work. Analysis of variance was used when analyzing multilevel categories. Student's t test was used to compare subjects with nonparticipants in relation to demographic variables such as age, while chi square analysis was used to compare the external cause of injury among the same group. A thor- (12) 25-29 50 (20) 30-34 62 (24) 35-39 43 (17) 40-44 31 (12) 45-49 17 (7) 50·54 11 (4) :;;.55 10 (4)
Gender
Male 248 (97) Female 7 (3)
Ethnlcity
White 151 (59) Hispanic 83 (32) Black 7 (3) Multiracial/other 7 (3) Native American 5 (2) Asian/Pacific Islander 2 «1)
On =255 ough discussion of data analysis is described in Gillen (1997) .
RESULTS

Demographic and Disability Related Characteristics of Participants
Demographic information about participants and disability related characteristics can be found in Table 1 and  Table 2 . The mean age of participants was 34.6 years (SD =9.31) and 97% of the participants were male. The average number of days between the injury and interview was 72.93 days (SD =26.62). Sixty percent of the participants had sustained a prior work related injury and 67% reported a prior history of a "near miss" fall.
Characteristics of Functional Limitations
Participants were asked to describe their ability to complete certain activities during the first week following their fall. Review of participant medical records and DFRs revealed that 518 injuries were sustained as a result of the 255 falls. However, this figure is likely to be an underestimate as a result of the inconsistent manner in which minor injuries was reported. The highest number of injuries were (74) Light or modified duty 97 (51) Full duty 92 (49) Hospitalized 32 (12) Required surgery 41 (16) Prior history of injury 151 (60) seen in the category of spinal sprains and strains (n = 99), followed by lower extremity sprains and strains (n = 50); trunk, abdomen, and back contusions (n = 42); and upper extremity fractures (n = 40). Table 3 summarizes the functional limitation experienced by the participants as a result of their acute injuries. Using the more common scoring method which incorporates the participant's need for assistance, an overall mean score for all activities was calculated to be 1.46 (SD = .75). When the alternative method of scoring (i.e., an automatic increase is not recorded if help is needed) was used, the overall mean score was 1.42 (SD = .75). Although the change in scores between the two scoring methods was small, 24% of the participants' scores were increased in at least one category reflecting that help from a person or assistive device was needed.
As would be expected, the mean HAQ score for those who were hospitalized was significantly different from that of those who were not hospitalized (1 = 6.63, P <.001). The mean HAQ score for those who were hospitalized (n = 32) was 2.22 (SD = .56) and for those not hospitalized (n=223), it was 1.35 (SD = .71). likewise, the mean HAQ score for those requiring surgery was significantly different from those who did not undergo surgery (1 =6.28, P <.00l). The mean HAQ score for those who required surgery (n = 41) was 1.98 (SD = .54) and for those who did not have surgery (n = 214), the mean HAQ score was 1.36 (SD = .75).
Participants reported having the most difficulty performing heavy chores (mean = 1.89; SD = 1.02), followed by dressing themselves, including tying shoelaces and doing buttons (mean = 1.54; SD = 1.05), bending and picking up clothing from the floor (mean = 1.40; SD = 1.02), and taking a tub bath (mean = 1.38; SD = 1.08). Participants reported the least difficulty lifting a full glass to their mouths (mean = .31; SD = .71), turning faucets on and off (mean = .34; SD = .72), and opening car doors (mean = .58, SD = .86). At least one third of the participants reported either inability to complete the following tasks or great difficulty in accomplishing them: • Perform heavy chores. For those participants whose scores were changed to reflect the need for assistance (n =61), they more often needed to use crutches (27%) as compared to canes (9%) or wheelchairs (3%). Twenty-two percent used devices not specifically identified by name in the HAQ index. The task that most often required help was completing errands or chores (66%), followed by dressing or grooming (49%), reaching (44%), getting up (37%), washing (29%), and gripping and opening items (27%). Seven percent or less of this group used bathroom assistive devices such as bath tub bars, bath tub seats, or raised toilet seats. As mentioned earlier, information about two devices (built up utensil and built up chair) was not discussed during the interviews, as it was unlikely that these type of devices would have been prescribed in the early stages of recovery following an acute injury. However, even other pieces of equipment such as bath benches or raised toilet seats were not used frequently, though participants reported innovative ways of adapting home furniture for their FEBRUARY 1999,VOL. 47, NO.2 use. For example, one participant with lower extremity injuries used an outdoor chaise lounge in the tub in order to shower. Others made makeshift tools such as reachers, and still others reported that they wished they had known that such devices were available.
It had been hypothesized that the HAQ scores would provide a more normally distributed range of values than the ISS for injuries less serious than those seen in trauma situations. This was found to be true (see Figures 1 and 2) . The ISS clustered toward the lower end of the scale, whereas the HAQ scores were more normally distributed. Table 4 demonstrates how an injured worker could receive a relatively low ISS but concurrently receive a relatively high HAQ score. No statistically significant differences were found in means among the trades for either score. However, the highest HAQ scores were reported by drywallers and plasterers; the lowest by electricians (Gillen, 1997) . The Cronbach's alpha coefficient for the HAQ with this population was .88, indicating a high degree of internal consistency (Polit, 1991) . 
Long Term Disability and Lost Time From Work
By the completion of the study, 17 individuals (7% of the total sample) were determined to be physically unable to return to construction work (see Table 5 ). For this study, they were determined to be permanently disabled if they had been told by their physician that they were unable to return to construction work andlor if they had plans to receive vocational rehabilitation. The HAQ scores of the 17 workers unable to return to work ranged from 1 to 3 (mean = 2.13; SO = .68). The types of injuries that resulted in permanent disability were varied and included injuries such as multiple contusions, multiple fractures, complicated fractures of the upper and lower extremities, and spinal and knee strains and sprains.
Another 21 participants (8% of total sample) had not yet returned to work, but still considered themselves to be temporarily disabled, despite the fact that several men-70 tioned the possibility of later entering vocational rehabilitation. Five others voluntarily switched to another career as a result of their fall, and one quit because of an inability to adequately perform the job. At the time of the interview, some participants (n =7) had not yet been able to locate work after being released. It is unknown how many of these workers ultimately returned to their trades. In addition, five workers were fired or threatened with dismissal before they were able to return to work, and another 10 were laid off or fired following their return.
The number of days lost from work was significantly associated with both measures of injury severity, the HAQ score (r =.52; p <.001) and the ISS (r =.43; p <.001). A significant relationship was also present between the HAQ measures and the ISS (r =.36; p <.00 1). Interestingly, 97 (51%) of the 189 participants who had returned to work at the completion of the study, reported they returned to light or modified duty. This finding was unexpected as most construction work is not viewed as being able to accommodate early return to work programs. Workers reported a variety of ways in which this was possible. Some assisted with estimating tasks or office work, while others were informally accommodated by their employers or coworkers until they were able to assume full job responsibilities.
DISCUSSION
The measurement of injury severity and its relationship to return to work has been problematic for occupational health practitioners. The findings of this study suggest that using a functional limitation score, rather than an injury severity score, may be more useful in evaluating disability and predicting return to work. Functional limitation scores are measures of disability, while injury severity describes anatomical or physiological damage. The HAQ was developed to evaluate functional limitations in rheumatic diseases, but proved to be an efficient tool with this population of injured workers as well. One participant commented the choice of activities reviewed in this instrument reflected all those taks that were difficult to accomplish.
Data from this study highlight the physical and economic toll exacted on workers injured from falls. Work disability, as measured by days lost from work, was notable. During the 11 week study period, 10% of the sample left construction work because they were determined to be permanently disabled or because they chose not to return to construction work after their fall. In this study, the HAQ may have more adequately captured the impact of an injury on the construction worker's ability to continue at a job, as compared to the ISS.
Comparisons of HAQ scores in this sample of injured workers with those with chronic diseases, suggest that, during the first week following their falls, the participants in this study were more functionally limited than those with chronic conditions. However, the standard deviations in this study were much wider than those in studies evaluating chronic diseases, indicating greater variability in this injured population. In addition, this study involved a single, retrospective administration of the instrument. Is it unknown how the HAQ scores would have differed had the instrument been administered, for example, 1 week following the injury and at subsequent intervals. Also, the self help devices required by participants differed from those typically used for individuals with arthritis. Splints, ace bandages, and braces were mentioned more often than dressing devices and long handled appliances.
One advantage of the HAQ over the ISS is that the HAQ evaluates overall function, as well as upper and lower extremity function. The ISS is calculated from the three highest scores from various body regions. Therefore, only the most severe injuries contribute to the person's score. The impact of injuries not included in the ISS are possibly more accurately reflected in the HAQ scores.
Return to work following a disabling illness or injury is a highly complex issue. Loss of employment is a devastating consequence of illness or injury, and the factors associated with return to work are poorly understood (Straaton, 1995) . In this study, the HAQ scores were positively and moderately correlated with days lost from work. In general, psychosocial factors have been identified as more important determinants of ability to return to work than physical factors (Gallagher, 1995) . However, determinants seem to vary depending on the illness or injury of study. When severe injuries occur such as electrical injuries, long term morbidity may be high and return to work unlikely (Hussman, 1995) .
On the other hand, while bum severity has been identified as an important predictor of return to work in several studies, demonstrated that social and demographic factors such as ethnicity, failure to accept personal blame, and prior employment were more important predictors of securing subsequent employment than injury severity. Receipt of Social Security Disability Insurance was found to be inversely associated with return to work in patients with musculoskeletal disorders (Straaton, 1995) , although receipt of Workers' Compensation was found to be an important positive predictor of return to work in seriously burned patients .
Implications for Nursing
Several implications for nursing practice exist in relation to this study. First, many workers such as construction workers, have little access to occupational health nurses by virtue of the kind of work they perform or the size of their employer. Second, evaluating occupational injuries, the need for rehabilitation, predicting when someone may be able to return to work, and who is at risk for delayed recovery are important responsibilities of most occupational health nurses.
Occupational health nurses are not typically involved in the day to day occupational safety and health matters of construction workers since construction workers are for the most part employed by small companies. The role of occupational health physicians and nurses has been limited to activities surrounding medicallhealth surveillance for lead and asbestos exposure andlor treatment of acute injuries. This is unlike the situation in Europe where well developed occupational safety and health programs for the construction industry have been instituted for years (Ringen, 1995) .
For the most part, occupational health nurses may only see construction workers as part of routine medicallhealth surveillance activities or treatment of acute injuries. Though limiting, these interactions may provide occupational health nurses the only opportunity to offer quality education to these workers on safety practices, general health promotion, and trade specific information related to health risks such as noise, lead and other chemical exposures, and dermatitis. Wallerstein (1993) recommended education be conducted routinely as part of screening programs. Additionally, it is important that nurses practicing in emergency departments and primary care settings are educated about occupational safety and health issues so they are capable of relating to and addressing the unique needs of these workers.
Nurses are viewed as able "to communicate effectively with workers" (Ringen, 1995 (8) 17 (7) 12 (5) 5 5 1 2 7 (3) 27 (10) 57 (23) Finding a measure that distinguishes well between the severity levels of occupational injuries is difficult. Functional limitations measures which assess disability as opposed to injury severity measures which quantify anatomical or physiologic damage may be more appropriate to occupational settings. Evaluating the functional limitations imposed by work related injuries may assist occupational health nurses in developing care plans for workers that accommodate their limitations and maximize self care. If further study related to functional limitation measures finds these tools to be predictive of return to work, occupational health nurses may find them to be effective in case management activities.
industry. With this information they will be better prepared to counsel workers in safety and health matters such as fall protection and the use of hearing protection. In addition, even occupational health nurses who have minimal contact with construction workers, can potentially influence work practices through their knowledge of regulations and standards, as well as through their advocacy for worker health and safety (Rogers, 1994) . Nurses who work in case management (Burgel, 1991) and rehabilitation settings can assist injured workers during their recovery and in their return to work by advocating for part time and modified duty programs (Gliniecki, 1991; Rogers, 1994) . Although many construction employers do not have the capacity for light duty assignments, creative solutions are always possible. In Hamilton, Ontario, employers and unions negotiated to develop a rehabilitation center for injured construction workers that incorporated an early return to work program (Ringen, 1995) . As seen in this study, other innovative solutions were informally implemented even in an industry with generally unaccommodating work restrictions.
Finally, occupational health nurses need to be cognizant of the functional limitations imposed by work related injuries and assist workers in developing care plans that ac commodate their limitations and maximize self care.
Many of the workers in this study struggled unnecessarily with activities of daily living. Guidance in how to best accomplish tasks and recommendations for specific adaptive equipment such as long handled shoe horns and reachers, can assist workers in better meeting their needs and prevent further injury.
CONCLUSIONS
Use of the disability section of the HAQ worked well with this sample of injured workers. However, it will need to be evaluated across multiple industries and occupations to determine more conclusively its utility in measuring the effects of occupational injuries. Additionally, it might be fruitful to administer the HAQ prospectively and sequen-tially to assess whether it is as sensitive to detecting minor client status changes following injury as it has proven to be in rheumatic disorders. If further study related to functional limitation measures proves them to be predictive tools for return to work, occupational health nurses may find these measurements to be effective case management tools.
This study was funded by the California Department ofHealth Services, Occupational Health Branch: Contract grant number: #94-21111 A03, MOU#5. The author was recipient of the MOHN Otis Clapp research award and the University of California, San Francisco graduate student research award and Century Club funds.
